ABSTRACT
Introduction
Since 1980s, world economy structure is undergoing a new round of major adjustment. High technology industry rises quickly, which radiates and drives the development of the whole economy. National trades and investment activities are increasingly active, the competition between countries and enterprises is more intensive. This entire situation makes global economy, science and technology development pattern undergo a profound and significant change. The overall trend of world economy growth has had a profound and important influence on the international protection of intellectual property rights. Economic competition between countries has already been translated into competition of patents. For developed countries, patent strategy is one part of its global strategy to monopolize the global market. More and more countries and enterprises realize that intellectual property is the most important strategic resource for improving their core competition capabilities [1] .
As a member of WTO, China has its crucial task to develop high-tech industries in order to meet the challenge of globalization. In Jun 5, 2008, the Sate Council promulgated "Outline of the national intellectual property strategy", decided to put intellectual property strategy into effect. Based on this situation, it is significant to find the rule of change and supply some advices for government decisions by studying on the trend of patents quantities in China from the middle age of 1980s till now.
Data Source and Model Design
From the website of State Intellectual Property Office (SIPO), we can find the whole sum of patents of China from 1985 to 2010, including invention patent, utility model patent and design patent, as shown in Table 1 According to the data shown in Table 1 , a trend curve of the number of patents (observed value) varying with the time (year) is drawn. Assume that there has one parallel curve intersect with the trend curve, k points are obtained. Regarding time (year) t X as independent variable, number of patents i as dependent variable, k overdetermined equation of one variable is constructed [2, 3] , as shown in Equation (1). 
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In matrix forms, Equation (1) can be written as follows,
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Account Case
Take the year number shown in Table 1 into of equation (2), the data of patents into equation (3), K overdetermined equation of one variable about parameter
of Equation (2) has a least square solution k   A , thus the equation
has a minimum sotion [4] which could be expressed as:
About the Total Amount of Patents
Make use of Equation (1), and appoint , a quintic polynomial is utilized to process fitting. The total amount of patents is 0 , time number is t 5 k  Y x , and then the total amount of patents varying with the time can be expressed as:
Take the data "whole Sum of Patents" shown in Table 1 
About the Invention Patents
The same as section 3.1, appoint the number of invention patents is 1 Y and time (year) is t x , number of patents varying with time can be expressed as:
Take the data "invention patents" shown in Table 1 
About the Utilize Model Patents
The same as section 3.1, appoint the number of invention patents is 2 
Take the data "invention patents" shown in Table 1 and dissolve the overdetermined equation group constructed by (6), the solutions of parameters are obtained as: a 1 = -0.31, a 2 = -15.20, a 3 = 272.86, a 4 = -2213.33, a 5 = 11154.51, a 6 = -11638.51. The simulation curve and the real curve are shown in Figure 3. 
About the Design Patents
The same as section 3.1, appoint the number of invention patents is 3 and the time (year) is t Y x , the number of patents varying with time can be expressed as:
Take the data "design patents" shown in Table 1 
Forecast data
From the above description, it is believed that the fitting degree between the simulated and real curve is good. The simulation model can be used to forecast the data of coming years. The forecast patents data of 2011, 2012, 2013 and 2014 are shown in Table 2 .
From Table 2 , it can be seen that the growth rate of patents keeps about 30% in the coming years, and the growth rate of invention patents is slower than those of other two kinds of patents.
Test Method and Result

F-Test
In order to test the reliability of the simulation model, Ftest method is used as below.
Total sum of squares of deviations:
Equation (9) described the total dispersion degree of the observe value for dependable variable . Decompounds T to two parts, that is, square sum of residuals ( In which
As for the given significance  , test whether F is bi- From the test result, we can conclude that Equation (5), (6), (7) and (8) all reach the significance level.
Observe Data Test
We can also use the simulation model to forecast the patents number of 2008, 2009, and 2010, thus further test the significance of the model by comparing the simulation data with the real data published at the website of SIPO. The results are shown in Table 3 .
From the above table, it can be concluded that the maximum error between the forecast data and real data is about 20%, the minimum error is less than 1%. The errors are tolerable, thus the simulation model is effective.
Conclusions
Firstly, the trend of patents number varying with time from 1985 to 2010 in China can be explained by quintic overdetermined equation of one variable. Three kinds of patens, that is, invention patent, utilize model patent and design patent, are all showing the same trend. The fitting degree is well. Under the F-test and observe data test, the significance level of the simulation model is also good. Secondly, from the simulation model, we can get the forecast data about the several coming years. It is helpful for decision support. Thirdly, the distinction between three kinds of patents is that the growth rate is different, invention patent is slowest, and design patent is fastest. This phenomenon should be taken into consideration. And finally, the curve is steep, especially after 2000, it shows that self-innovation strategy of China has taken great effect in the decades.
